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PATENT 

SPECIFICATION 

INVENTOR: CARINA ARAULLO-MCADAMS 

TITLE: METHYL TOLUATE ESTERS 



Background of the Invention 



1) Field of the Invention 

This invention relates to liquid ester compositions and their vise as plasticizers, 
and diluents in binder formulations. More particularly, this invention relates to the 
mono- or di-ester of methyl toluic acid with a diol containing 2 to 6 carbon atoms that are 
low viscosity liquids at 20° C. 



2) Description of Prior Art 

Esters derived from benzoic, substituted benzoic and toluic acid with aliphatic 
alcohols, and the methods for preparation, have been described in the prior art. These 
esters are primarily used as plasticizers for polymers to facilitate processing and increase 
flexibility and toughness. Polyvinyl chloride homo- and co-polymers (PVC) account for 
the majority of the plasticizer usage. The most common plasticizer, dioctyl phthalate 
(DOP), has been the subject of environmental and toxicological studies and is a high cost 
additive. Benzoate plasticizers (dipropylene glycol dibenzoate, diethylene glycol 
dibenzoate) have been introduced as plasticizers but only have moderate compatibility 
with PVC. 

US Patent 2,585,448 to Emerson et al. discloses mbctures of esters prepared by 
esterifying diols such as diethylene glycol, triethylene glycol with aromatic 
monocarboxylic acids such as benzoic acid and alkyl substituted benzoic acid. 

US Patent 4,656,214 to Wickson discloses diesters 1) linear glycols containing 
from 2 to 8 carbon atoms, 2) a first carboxylic acid of the formula RRR C(0)OH and 3) 
a second carboxylic acid of the formula R 5 C(0)OH, wherein R and R z are individually 
selected from alkyl containing from 1 to 4 carbon atoms, R is hydrogen or alkyl from 1 
to 6 carbon atoms, R 5 is selected from the group consisting of phenyl, mono- di- and 
trialkyl-substituted phenyl containing from 9 to 12 carbon atoms and -(CH2)„Ph where 
Ph is phenyl and the value of n is from 1 to 6, inclusive. The esters contain from 16 to 19 
carbon atoms and are useful as stain-resistant plasticizers for polyvinyl chloride. 
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US Patent 5,990,214 to Arendt et al. discloses liquid compositions of mixtures of 
esters derived from diethylene and triethylene glycol and benzoic or toluic acid. These 
esters are useful as plasticizers for PVC. 

WO 02/083621 to Lang et al. discloses mixed esters prepared in a single step 
reaction from diols such as diethyiene glycol, benzoic acid and an aliphatic acid such as 
lauric acid. These are liquid at room temperatures and are useful as plasticizers for PVC. 

These ester compositions are still slightly volatile, and there is a need for ester 
compositions with lower volatility than commonly used materials such as dibutyl ester. 

Phenolic resins, including furan resins and phenolic urethanes, are used as binders 
for building products, wood products, insulation, foundry materials, abrasives and friction 
materials. In these formulations hydrocarbon solvents are used as diluents to reduce the 
viscosity of the phenolic resins. There is a need for diluents that have low volatility, or 
that can be incorporated into the resin, in order to reduce the VOC level. There is a need 
for diluents which produce low smoke in foundry applications. 

There is also a need for diluents and solvents that reduce the VOC level in other 
formulations such as paints, inks, elastomers, adhesives, etc. 

There is also a need for low viscosity dye carriers for textiles, polyurethanes, and 
paper applications which are more economical than existing carriers. 

Summary of the Invention 

The present invention is based on the discovery that diethyiene glycol esters or 
triethylene glycol esters of toluic acid, prepared from the methyl-p-toluate produced in a 
Witten dimethyl terephthalate process, have low volatility and have low melting points. 
In addition to being used as plasticizers, they also can act as diluents or reactants to 
reduce viscosity in foundry binders, casting resins and polyurethane applications. 

Detailed Description of the Invention 

Methyl-p-Toluate (MpT) can be transesterified, using conventional catalysts, with 
diols to form the mono- or di-ester. A common diol is diethyiene glycol or triethylene 
glycol, but the pure toluate esters have high melting points. 

In the Witten process p-xylene is converted through oxidation and esterification 
with methanol to DMT. After the first oxidation process a stream that is rich in MpT is 
produced that is normally recycled for further oxidation. Surprisingly it has been found 
that this stream can be esterified with diols to produce toluic esters that are liquid at room 
temperature and have low volatility. 
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The preferred ester is either the mono- or di-diethylene gylcolate. The di-ester 
can be used as a plasticizer or diluent, and the mono-ester can be reacted into the 
phenolic resin or urethane. 

This compound is also useful as a diluent in binder applications which use 
hydrocarbon solvents. In order to improve the compatibility of these esters with systems 
that contain hydrocarbon solvents, soybean oil, or other vegetable oils, or tall oil fatty 
acids may be reacted into the esters. 



Examples 

The process stream used as the source of MpT had the composition (weight %) set 
forth in Table 1. This data represents the range of average monthly composition of the 
components over a 5-year period. 

Table 1 



Compound 


Low value 


High Value 


Methyl-p-toluate 


68 


84 


Dimethyl terephthalate 


6 


20 


Methyl-p-formyl benzoate 


2 


6 


p-toluic acid 


1 


5 


Methyl benzoate 


1 


3 


Others 







Example 1 

500 g of process stream 150 g of diethylene glycol (BEG) were heated with 0.04 
wt % Tyzor catalyst in a reactor. The reactor was stirred and was equipped with a water- 
cooled reflux condenser. The contents of the reactor were rapidly heated to 180° C, and 
then gradually heated to 220° C over a 3 hour period. After cooling, the product had an 
acid number of 0.35 and a viscosity of 245. 

Example 2 

The process of Example 1 was repeated with a reactor charge of 400 g process 
stream, 180 g DEG, 100 g tall oil fatty acid, and 0.27 g Tyzor. The temperature was 
raised up to 240° C. The product had an acid number of 3.91 and a viscosity of 305. 

Example 3 

The process of Example 1 was repeated with a reactor charge of 300 g process 
stream, 150 g DEG and 0.18 g Tyzor. When the temperature reached 220° C, 1 hour, 100 
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g soybean oil was added and the reaction mixture held at 220° C for 2 hours. The product 
had an acid number of 1 . 1 and a viscosity of 66. 

Example 4 

Example 3 was repeated with the replacement of the DEG with 100 g triethylene 
glycol. The product had a viscosity of 41 . 

Example 5 

Example 3 was repeated with the replacement of the DEG with ethylene glycol. 
The product had a viscosity of 97. 

These esters can be used to replace the typical solvents used in binder 
compositions. US 4,615,372 describes a typical phenolic resin binder that contains 45-50 
wt % solvents, usually a mixture of aromatic hydrocarbons and moderately polar 
solvents. US 4,293,480 discloses a foundry binder based on a polyol, an isocyanate 
urethane polymer and a urethane catalyst. Again a polar solvent is used in this 
composition and can be replaced by the toluate esters of this invention. 

Thus it is apparent that there has been provided, in accordance with the invention, 
a low viscosity, low volatility, and low melting point ester useful as a plasticizers for 
PVC or as a solvent in binder compositions, that fully satisfies the objects, aims and 
advantages set forth above. While the invention has been described in conjunction with 
specific embodiments thereof, it is evident that many alternatives, modifications and 
variations will be apparent to those skilled in the art in light of the foregoing description. 
Accordingly, it is intended to embrace all such alternatives, modifications and variations 
as fall within the spirit and broad scope of the invention. 
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What is claimed is: 



1) A low viscosity, low volatility, and low melting point ester useful as a plasticizers 
for PVC or as a solvent in binder compositions, comprising a mono- or diester 
prepared from the reaction of toluic acid or its ester, with diethyiene or triethylene 
glycol. 

2) The ester of claim 1 , said ester is a low viscosity liquid at 20° C. 

3) A method of making a low viscosity, low volatility, and low melting point ester 
by reacting methyl-p-toluate with diethyiene or triethylene glycol. 

4) The method of claim 3, wherein said preparation of said ester is from a MpT rich 
stream from a Witten DMT process. 
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